Cadmium alters the expression of small heat shock protein genes in the aquatic midge Chironomus riparius.
Cadmium (Cd) is a widespread and highly toxic heavy metal of particular ecotoxicological relevance for aquatic ecosystems. It occurs naturally in the environment but is also an industrial pollutant with extensively researched carcinogenic potentials. Heat shock proteins (HSPs) are chaperones that play an important role in maintaining protein homeostasis under stress conditions. Small heat shock proteins (sHSPs) comprise the most diverse group of the HSPs family. They are expressed both constitutively and by stress-induction. The midge Chironomus riparius is widely used as a test species in aquatic toxicology. In the present study, Reverse Transcription Polymerase Chain Reaction (RT-PCR) was used to evaluate the effects of acute Cd exposure to the expression profile of seven shsp genes (hsp17, hsp21, hsp22, hsp23, hsp24, hsp27, and hsp34) in C. riparius larvae. Results show a specific pattern of response with a rapid response by hsp27, which was downregulated at 2-6 h, while the rest of the shsp genes remained unaltered except for hsp17 at 2 h, which was upregulated. However, at 24 h of exposure are observed high levels of hsp23, hsp24, hsp27, and hsp34 transcription while hsp22 mRNA levels were downregulated and hsp17 and hsp21 remained unaltered. These changes in gene expression suggest a functional diversity between the sHSPs in the cellular response to heavy metal stress. The differential pattern in comparison with heat shock supports a specific profile depending on the stress supporting the use of shsp genes as suitable biomarkers for ecotoxicological studies on aquatic systems.